Introduction
Over the past 2 decades the use of permanent cardiac pacemakers has increased in the young due to improvement in the diagnosis of cardiac arrhythmias in children, advances in neonatal and infant cardiovascular surgery, and miniaturization of generator microcircuitry and power source. Although trausvenous pacing is more common in younger children than in the past, epicardial pacing is still used in children under 10 kg and in children with intracardiac shunts.^ Complications of epicardial pacemakers are related to lead problems such as high thresholds and early exit block, as well as premature battery depletion and pocket erosion and infection.^ We report a unique case of an abdominal epicardial pacemaker eroding through the peritoneum causing bowel obstruction 9 years after the pacemaker was implanted.
Case Report
A 10-year-old female received a pacemaker at 2 weeks of age because of congenital complete heart block and complex congenital heart disease.
followed by a beart transplant at 7 months of age because of intractable heart failure. At 9 years of age, the patient complained of intermittent abdominal discomfort. At 10 years of age, she awoke from sleep complaining of abdominal pain and then vomited bile tinged material. The next day, she was hospitalized for dehydration and possible bowel obstruction. Pertinent physical findings included a temperature of 37.3 C, a soft, nondistended, mildly tender abdomen with faint bowel sounds and no hepatosplenomegaly. Relevant laboratory data included a white blood cell count of 24,600 cells/cc, blood urea nitrogen concentration 34 mg/dL, and creatinine concentration 1.3 mg/ dL. Chest X ray was unchanged. Abdominal films revealed dilated loops of small bowel, air fluid levels (upright film), and little gas from colon to rectum. The pacemaker was in the right lower quadrant, unchanged from previous films. An abdominal computed assisted tomographic scan (CT) demonstrated mildly dilated fluid-filled small bowel loops throughout the abdomen. The pacemaker was located witbin the peritoneum in the pelvis (Fig. 1) .
The patient was taken to the operating room for probable complete bowel obstruction. Tbe pacemaker was found within the peritoneal cavity in the right lower quadrant. Adhesive bands crossed the abdominal cavity from the pacemaker and inserted on the left ovary and fallopian tube resulting in complete small bowel obstruction.
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Figure 1. Cross-sectional CT scan of abdomen (top image) shows dilated loops (arrow) of fluid filled boivel with normal caliber ascending and descending colon. The pacemaker (lower image, arrow) is seen in peritoneal cavity just anterior to the psoas muscle at the level ofL5.
When the adhesions wore divided, the small bowel obstruction was relieved. No necrosis of the bowel was noted. The pacemaker and intraahdominal segments of the leads were removed. The patient had an uneventful postoperative course and returned to her usual state of health.
The experience with this patient underscores a potentially life-threatening complication of abdominally implanted epicardial pacemakers. In small children, such as our patient, wound closure of the abdominal pacemaker pocket with minimal tension on the suture line, as well as limiteul pacemaker movement, is facilitated hy the creation of a pocket deep to the rectus abdominis muscle and superficial to the posterior rectus fascia.^ Van Hare ol al."* reported a patient with an abdominally implanted pacemaker that migrated into the poricardial spaco 4 months after implantation; he postulated that the generator tracked along the lead path into the pericardial sac. In contrast, the pacemaker in our patient eroded away from the lead track and into the peritoneal cavity over a period of 9 years.
The number of children with pacemakers is increasing due to heightened awareness of cardiac arrhythmias and longer survival of young patients with complex congenital heart disease.^ Improved technology and techniques produce longer functioning pacing systems that may require less frequent revision, allowing for possible migration of the generator to adjacent locations. However, in viow of the rare complications of the suhmuscular approach,' its advantages for epicardial pacemakers in infants and small children outweigh the very small risk of generator erosion and migration into thf! i)nritoni!al cavity. Nonntholess, chronic and/or intt:rmittent abdominal pain in a patient with an ahdominally implanted pacemaker should prompt investigation of the pacemaker's precise location within the ahdomen, possibly necessitating a CT scan.
